Light-induced, reversible binding of proteins to bovine photoreceptor membranes. Influence of nucleotides.
At least four polypeptides are extractable, using centrifugation in aqueous buffers, from dark adapted bovine photoreceptor outer segments but become membrane-bound upon illumination of rhodopsin. Their approximate molecular weights are 68,000, 48,000, 37,000, and 35,000 daltons, as estimated by gel electrophoresis. The 68 K polypeptide was previously identified to carry rhodopsin kinase activity. Both the 37 K and 35 K polypeptides together are shown to carry GTPase activity. The GTPase in its soluble form is inactive but is reactivated if washed rod outer segment membranes are added to it in the light. In the dark after bleaching, the bound polypeptides (enzymes) slowly become soluble again. Nucleotides strongly interact with the light-induced binding of all four of the polypeptides. GTP, for instance, prevents and reverses the light-induced binding of the GTPase. The binding of the GTPase to bleached membranes and its subsequent specific elution with GTP was used to purify the GTPase to homogeneity. It is postulated that these light-induced changes in interaction of proteins with the photoreceptor membrane reflect part of the mechanism by which the enzymes are light-activated via bleaching of rhodopsin.